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Effects of topographical factors on species diversity across Dacrydium pectinatum natural
community in Hainan Island. LIU Hao-dong', CHEN Qiao', XU Zhi-yang®, LIU Yang',
JIANG Yi', CHEN Yong-fu'* (' Research Institute of Forest Resource Information Techniques ,

Chinese Academy of Forestry, Beijing 100091, China; *East China Inventory and Planning Insti-
tute, National Forestry and Grassland Administration, Hangzhou , 321000, China).

Abstract; Environmental filters play a crucial role in the formation of species diversity patterns.
Exploring the relationship between species distribution and environmental factors are important for
reasonable management of forests. In this study, we analyzed species abundance, o diversity
index, dominant population spatial pattern, and interspecific association with thirty Dacrydium
pectinatum fixed plots in Bawangling National Nature Reserve, Hainan Island. A species-environ-
ment relationship model (redundancy analysis, RDA) was built through species abundance data
and topographic factors data. The results showed that D. pectinatum natural community had a rich
species pool, including 187 tree species, 39 shrub species, and 36 herb species. The diversity
index exhibited the pattern of tree layer > shrub layer > herbaceous layer, and was significantly
higher than the mid-high latitude forest community. The evenness index was low. The species
were mostly small-density populations. The importance values of all populations were low, with
few dominant species. In addition, 10 dominant populations exhibited a pattern of cluster distri-
bution, and their aggregate intensity and interspecific association were closely related. Results of
Spearman analysis showed that the structure and diversity of the natural D. pectinatum community
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in Bawangling were unstable. There might be intense interspecific competition and frequent spe-

cies turnover in the future succession. The RDA model results showed that canopy density, eleva-

tion and slope aspect were the primary factors affecting species distribution, with dominant effects

of canopy density. Our results suggest that some human-assisted measures can be adopted for

biodiversity conservation, such as creating forest gaps to increase light utilization rate and reason-

able thinning to increase seedling survival.

Key words: tropical mountain rainforest; species diversity; topographic factor; species-environ-

ment relationship; redundancy analysis.

AR PR ILAE R AT B2 —Fh A2 2 i A
AR W RO 28 (A RUBEE B3 EE (MR | 113
PRI AT ) | 23 18] (i [B) R R AR 0 ) i
A S AR AR Wy DR 1 (ol PN b 1) 3 ) 5 A L R T
Y BLRE ) 45 ) S [WAVE ARG 25 5 (R [A)E 4%, 2010,
F B 24,2013 B JWESE ,2016) , BEVAAEBEALL S
FRE S [V Jmy R WF S D) A S AE DL A 0 N 28, B
I Fidmy 32 B 45 0 R ) BE R (T 1 45 19995
Lim et al. ,2001 ; Addison et al. ,2003 ; Bohlman et al. ,
2015) , 04 T fi# Wy P Z2 A6k R AE b ) AH AR
JH RIS B 0C R i B A M A g2 41t 1 2 {F
(Sterner et al., 1986; H i it 55, 1996 ; Lee et al.,
2000; John et al.,2007; 4 A 5 ,2015) , — B2 AR A
HEZS 24 WF 58 1) B A5 1) B ( Mortelliti et al. , 2006
Thakur et al. ,2008) , FTAFER , FAFEHb W I H7 A Ry ¥
TERFERLTRIT ST S AL 108 1Y O 1) AR AR, N
]z (3RS, 2007 5 e P48, 2011) |, 3% 07 15 X
TAEGERE Ty BURE J5 ik T 2 LA A 1A 1) 2 (1] A
b R EEAHE , 7T 4B 2 A0 BT (RN ERRIE S 2
[B]#% J5 ( Diigle et al.,1983; 3K 4 1i,2004) . {HE2H
WG MRG0 A 8, 2 /N B B N
JEFPHE XTI S AL AL G0/ M7 BUREEE AR 4K
TOME b I B O 16 ] (RO A, 2015)

A T R 5 AT LU B T AR A2 (AR i
TE 18 m LU ) T K W Bl ¥4 ( Dacrydium pecti-
natum ) ( BCAE Bl P55 3K 30 m, fAE 3K 100 em DX
1) BB ANEL (Podocarpaceae ) [l YIS J& ( Dacrydi-
um ) FEY) 0V R 5 R A R RIS R . B R
PRI O AR 74 22 e FLRE AT By 05 (I Jm T A 23
) Fedb2 sk iy B2 A 20 BRI 78 200N LIRS, B
FE A i A A — b AN A T e B 1) 5 0 Qe
W B I F AR A 700 ~ 1300 m A L1 3 R AR A
(FRELZE 1991 ;Keppel et al.,2011) . 1EHER 5P
Lyt R AR 5 Bl A4 AU AE ) R 9 R 3k 20~ 30 m, il
BIEME RN PL ST A R R 2 — MR T TOUZ eV (R

EHLAF, 2014, 2525, 2015) o TURRIFILEI BbR
Bt JE I T AR AR B v B AT T A DT X
ARARA ST | 25 K T il A 22 A 1 LA T 5 ) (R
T 45, 2001) , fH 20 42 60 SRS, Bl FA K AR
FIREGE IR H A5 020, 40 e BRI R X | bR i [ A ok
22 I R U A BLE A
fERAP Y4 ¢, AR, A7 SRl B RA RN O BT 5T
EFFRE T K AR, X 2 T AR 7R R 2s (8] 43 A
W J5y FiREIS AL Z2 AR AR 0 b SR DR AL R AR
SR bR KR R A D TR T ST (IR AE A
2005 ;4% £ 7K 55,2008 ; Huang et al. ,2014 ; 2258 [R5
2015) . {HZ2 52 [ 58 Fo A (A O A S T AT 5, 1
TEPHN P AL) JSC ) /N P R I B S5 PR B R 1 1 E R &)
AR, R RAREEINA R E, £
FEPERR &, 20T H b Z AR VAR R 5 PR D 5 10 5K
T — 20 3 A BT 1L R AR A R 7 AR S
AR S B HEE S, T, AW
T T 5 W R Bl R R K AR RIS I TR 42, i A
G/ IE DT BURE D7 12 AR IO b 22 B 0tk , O H SR 0 b
FEE  a ZFEPEHE % Simpson, Shannon , Pielou ) ,
WL V/M W ¢ K905 F Spearman AH G R BT
PRRE AR SRR G R |, Z 5 Wi 22 B2 A 5
HuJE PR 7 [B) i 57 RDA HEFF LAY 3 B R DL )
R (1) B EIHA KSR AR I W0 b 22 REIE B 5 (2) B
PR ) 2 8] 23 A7 A% Jag S A ] DGR 5 (3) T
X A AR, B TER ARIZ X S8
P ZAE AR R S AL 23 B S e A TR )
MG BT BER R, LU O R4 Bl B P R AR TR 7K )
i ZREPE AR E SRS AL 4 BRI S 45

1 ARMXEHFRFE
1.1 W5 X HEN

s X TR A BT ARG AR B i EIbE
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Fig.1 Research area location

Hirp 1980 4787 1K 8 S5 ( Hylobates concorloris ) F#
PXALT 800 m AL A4 1y i bR B 1 AR 2
2500 hm?, JCHBAR T 2 KU X, AR 243 B 23.6
C, 4 ¥ B W 1500 ~ 2000 mm, - 34 AH Xt {8 B
65% ~90% ( JBE ¥ 45,2001 ) , HuJE LA 1Lt o 3=, i
PRI LU I FIAR T8 2 FARATNL AR 32, BRAR
B 97.3% , WAYHERIEY) 220 B 967 J& 2213
i, J& T 5 — AR 3 09 A 1 ™ 95 8k ( Cyeas hain-
anensis) 3 22 ( Hopea hainanensis ) 2 #, FEZH %%
PR3 897G I P} (Alseodaphne hainanensis) | 1 g ALK
¥ ( Horsfieldia hainanensis ) | ¥} B4 #& fi ( Firmiana
hainanensis) SRS ( Heritiera parvifolia) 15 FE 5857
A (Madhuca hainanensis) 55 17 F
1.2 HeHhik A
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% FIEAE R RE LRI 22 36 1S 5 mx5 m HLIGHE,
K RCBATTAS N TA DBH=S em BFR ARERAEE , (045
Mt BT e B R R A T B R
LSRRI IR (2R 26 W) s SR P bk
JEE AR LSRR bR . BRI XS M 2k 3 A
2 mx2 m #EAR FEAREDT WA RAE M R
SR RE . RGN R A A B R BE AL E 4R
342 mx2 mFv AL E ORI E AR DT, IE SR DBH <

B2 #HFtuEREE
Fig.2 Plot location
e BT 5 01~ 30 FR3R 30 ARl RA R E R,
Note: No. 01-30 represents 30 D. pectinatum fixed plots.
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J& TR, I B REERE
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(4) Pielou ¥ 5] 84K
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K, P =N/N, BRI RIS 25, N, i
REL, N BN § BTLERE T TR P 6 SR 2L (Magur-
ran, 1988 ; f¢ &7 45 2015) ,
1.3.2 (RSAFPEZE DLEZE N A E bR
DL RE, FZAE (1V) = X2 BE (%) +AH X 4
(% ) +FEX ) = BT AR (% ) , FE A 0~300%
1.3.3 =[Pk R D 22/ 3E (LU v M
FR) I ¢ KR AT EEEEHERT 10 BRSPS
)3 A A% SR, I AE R (D) CPIHIETEE (M) |
Cassie F850( CA) Lloyd RHPEFEEL (m = /m) 1
WA SE(K) e 5 PP br I WiRh e o) R LR A
1.4 Hdiaabr

B A B i FH Excel 2013 $EAT AL, R-Studio
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vegan TS HRE 5 2RI o ZFEMEHE 4L, Spearman
FHE R B0 LA O AP I S R ARG b I PR 7 1]
1422 S 5 A 22 8 6 e AR R Tl it % TR 4 Iy
BERlHEAT RDA G@EREHE T 43 B (AW 58 ) Fh 22 BE 4
5 DCA Axisl 45 J/NTF 3, 3% A RDA £t HE 7
BRAL)

2 HER59H

2.1 i EISREIIIA TR BETE S50 5 Rl ZREE

P 1 R, AR (A-L) e 2 )8 <7 1% 4
1% 5367 #k (LBRWIRSARFMIZEAR ) R8T 52 B
101 J& 187 F; 158} ( Lauraceae ) fE ¥ £ & , 364 10
J& 24 F 5 A-L A BN 12.8% . #ERJZE (S-L)
499 £k & T 17 BF 20 J& 39 Fh; 3 H R} ( Rubiace-
ae) MY £, 4 8 J&/ 12 Fh, i S-L ¥ Rh 50 1y
30.7% ., HAZE(H-L)304 B, 8T 21 B 26 J& 36
s 34 B 22 1Y) J2& 5 B R} ( Cyperaceae ) , H 3 J& 4
F o5 H-L W FE0A 11.1% ., A-L i S H D 2485
B, F P A-L>S-L>H-L A RLA, il He#e, bl
BIRA T IRBETE 1 2 FEEHE B0 = T = 26 B A
PEIAY AH I 5] BERE BN BAR , FR I T A XA A 43
AN S, 22 Ry /N

2 AT TeARJE T SR A R R
1K, DA AR S A ) FpE B A
Dape (Fh2ERAS5 W2 2) (8.68) , HAAK R N Cada
(4.94) Syar (4.89) .Crch (3.27) .Ilte (3.01) , Xaha

*1

(2.70) 1lko (1.95) . Sych (1.80) . Syad (1.49) | Liro
(1.44) , FEEHEAERT 10 AL SRS 5 T
KRB BB 41.3% ; 1 e W7 10 AR o7 5 T A R S
R WT TR 45.1% , #2515 B i KA & Dape,
AR Z R 1.70 £, oAb o FhOLHFhRE
R 1.84 45, EEEHETERT 10 SLAY LR
PR AZE PR 1.04 1,
2.2 FRARJZCHFIREAS 8] 73 A A% Jay B o [ DG I
3 ey EEAEHRERT 10 AL AN =
] o3 AT Sy, BRI B R A, SRR SR e Y
Cada(P<0.01) ,iZFRHECR MR Z , 5 EBIN6.4%.
HIKIE Syar Liro \Syad Ite( P<0.01) ,iX 5 FiFIHEARY
MEE R L R TR W] B T AR R
#if, Creh Sych(P<0.05) (2R £ 5k BE WL W ; Xa-
ha .Dape Ilko 3 AL SEFhHE R R AL 00 B e A1,
Spearman FRAHIC M A5 R KW (£ 4) 47 3 4
Fofroxof 22 1] F9 B AH OC 28 B0 A I 35 1E G IR ( Syad il
Cada Ilko N Ilte  Ilko F1 Xaha) (P<0.01) , Syad F0
Cada H)RHKTERE ey, i 8 0.775, 3 DRI 2 2
EE KK ( Creh A1 Ilko , Sych F1 Sych . Syad 1 Liro)
(P<0.05) . Crch # Liro (P<0.05) 4 i 3 7 JCHE )
TGt BRARC R B0 -0.383, HARh X 22 18] A AH 56
PEAR 2 Fh ] DCHEAR BE U
2.3 B P AR R IRAE T Wy i oA 10 A R
7T AL R 1 [8] B AR SC 0 A s (35) | IR
52 (SR AR JEE ) 5 I 3 IR A OC A

BELRIREHOMRARZENEDTHEHERSEMAEXBNILR

Table 1 Natural community structure and species diversity of Dacrydium pectinatum in Bawangling, Hainan Island, and

comparison with other community types

X3 PR it eS| FEEHE FHRR FRKE Bk B B B Richess Shannon Simpson Pielow — ¥{iKIE
Region Longitude, Vegetation Average Mean Mean Strati-  No. No. No. (S) (H) (D) (J) Reference
Latitude types altitude  annual annual ~ fication family  genus  stems
(m)  airtemperature precipitation
() (mm)
BWL  109°03'E—109°17'E  # ik 1155 2.6 1500~2000 AL 52 101 5367 187 339 041 0.07  ABE
18°57'N—19°11'N" Tropical monsoon S-L 17 30 499 39 152 0.66 025  This study
forest H-L 21 26 304 3% 087 077 026
DOS  106°41'50.50'E WA A Ak 1045 215 1400 AL 45 3026 58 295 091 073 KkE%,2015
22°18'15.17"N Subtropical evergreen S-L 22 29 390 29 225 082 070
broad-leaved forest H-L 15 2 4782 22 202078 065
CBS  127°40'E—128°16'E it ¥&HHRANT A 400 L7 600~900 AL I L2 1500 092 ki 2007
41°35'N—42°25'N Temperate deciduous S-L 14 032 03 034
broad-leaved forest H-L 52 0.11 0.05  0.17
MCS  107°1S'E—107°33'E Wi wekint#k  780~2534 104 1545 AL 33227 071 062 EKEE,
32°33'N—32°46'N Subtropical evergreen S-L 88 097 033 022 2016
broad-leaved forest H-L 34 1.98 072  0.56

W AL AR S-L AR  H-L, FARJZ  BWL, §i £ 1% DQS . KF 1 ;CBS K H1l; MCS k&1l
Note: A-L: Tree layer; S-L: Shrub layer; H-L: Herb ayer; BWL: Bawangling; DQS: Daqingshan; CBS: Changbaishan; MCS: Micangshan.
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x2 FAEBEZEEHR 10 LHA T FHEE
Table 2 Top 10 dominant populations of the arbor layer
4 # A N Mg FEME TR CPHEE MR
Species Family Growth Code Individuals v (DBH) Height Basal area

habit (%) (m) (m? - hm™?)
[GEEEUN BIRAF AR Dape 91 8.68 59.47 18.24
. . 13.78

Dacrydium pectinatum Podocarpaceae Arbor
Kttt 7o B AR Cada 343 4.94 17.35 12.53 4.05
Castanopsis carlesit Fagaceae Arbor
LR b PRt A Syar 451 4.89 12.51 9.84 2.49
Syzygium araiocladum Myrtaceae Arbor
JEE R iRk TR Crh 349 3.27 9.51 7.78 1.16
Cryptocarya chinensis Lauraceae Arbor
JE e\ f AR EIR lite 301 3.01 9.42 7.95 0.88
Hlicium ternstroemioides Magnoliaceae Arbor
T TR TrAR Xaha 159 2.70 16.80 11.88 1.82
Xanthophyllum hainanense Polygalaceae Arbor
kA H LT TeAR/HEAR Tlko 150 1.95 11.58 9.76 0.72
llex kobuskiana Aquifoliaceae Arbor/Shrub
TBHibk Pha bl TR/ A Sych 132 1.80 11.01 9.26 0.75
Syzygium championii Myrtaceae Arbor/Shrub
Jirrt L AR 1AL A Syad 128 1.49 8.57 9.08 0.30
Symplocos adenophylla symplocaceae Arbor
TEFF LA TR AR Liro 112 1.44 12.18 11.08 0.59
Lindera robusta Lauraceae Arbor
R3 10 MABHBEZEDIHIES
Table 3 Spatial distribution pattern of 10 dominant populations
i H Ui 2% V/M ¢ K M* m* /m cA 1 igiEl
Species Mean Variance Distribution type
Dape 2.70 3.73 1.38 1.46 1.23 3.08 1.14 0.14 0.38 P
Cada 13.19 309.04 23.43 79.29 " " 0.52 35.62 2.70 1.70 22.43 P
Syar 15.28 122.56 8.02 26.28" * 1.78 22.30 1.46 0.46 7.02 P
Crch 15.86 28.03 1.77 248" 8.41 16.63 1.05 0.05 0.77 P
Ilte 10.38 39.67 3.82 10.56 " * 2.45 13.20 1.27 0.27 2.82 P
Xaha 6.12 6.83 1.12 0.41 4.58 6.23 1.02 0.02 0.12 P
1lko 5.18 7.26 1.40 1.48 2.98 5.58 1.08 0.08 0.40 P
Sych 5.12 9.61 1.88 3.04" 2.20 6.00 1.17 0.17 0.88 P
Syad 5.57 15.89 2.86 20.41" " 1.60 7.42 1.33 0.33 1.86 P
Liro 6.59 60.51 9.18 23.15" " 0.61 14.77 2.24 1.24 8.18 P

T " P<0.05; " * P<0.01, V/M;ﬁ%/i@ﬁ;t:ti‘ﬁ%; K. &5 Kﬁ; m*/ngéﬂ%*gﬁ;M* :E{Zi&j%*ﬁg;lig\ﬁzj:ﬁaﬁ;Pi%ﬁﬁﬁo

Note: * P<0.05; " * P<0.01. V/M. Variance/mean; ¢: ¢ test; K: Negative binomial distribution index K; m”* /m

crowding; I; Clumping index; P: Clump distribution.

: Index of patchiness; M ™ ; Mean

x4 FIARBMBFNEEFNE KBRS

Table 4 Interspecific correlation analysis of dominant populations in arbor layer

44 Species Dape Cada Syar Crch Ilte Xaha Ilko Sych Syad
Cada 0.090

Syar 0.061 0.232

Crch -0.089 -0.315 -0.090

Ilte 0.093 0.014 -0.260 0.161

Xaha -0.331 -0.304 -0.089 0.312 0.219

1lko -0.016 -0.139 0.061 0.435" 0.506 " * 0.558" "

Sych -0.274 0.260 0.134 0.147 0.268 0.268 0.262

Syad 0.007 0.775" * 0.206 -0.063 0.188 -0.159 0.034 0.402*

Liro 0.016 0.253 0.076 -0.383 " 0.028 0.035 0.197 0.154 0.391*

TE: * P<0.05;" " P<0.01, Fi& s %% 2,
Note: * P<0.05; " * P<0.01. Species code reference table 2.
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Table 5 Correlation analysis between seven topographic factors

Hi B B T %13 ez Wermy Hehi Hh ¥ IS F] £
Topographic factors Altitude Slope Slope aspect Slope position Terrain Canopy density
B Slope 0.443*
P 111 Slope aspect 0.297 0.445*
i{ii Slope position -0.309 -0.015 0.163
HiJE Terrain 0.206 -0.379* 0.110 -0.264
AR Canopy density -0.470" -0.584" -0.018 0.320 0.062
FiAL 7 T 2R Litter layer thickness -0.215 -0.111 -0.367° -0.139 0.254 -0.141
* P<0.05; * * P<0.01.
SR IHE S A 3 AN (B IR AR EE ) G5 F Site 6 Canopy density,
BFEE UL 35 UG R iR ost mer
53l 1] R 3 82 URH G 5 S 5 A A - 24 R Gk 2 Slope position
WEMHRKR, o stz Liter Tayer thicknoss o

XPIROS SR SOOI TRV RDASE & [y e e
J¥ (3 6) ,Monte Carlo ;503 BH | A HL i g &P 2 Site2 Torrait
KA B 35 (P<0.01) , ] RDA HEFE 245 5L o 5 03|
W AT DU R R 40 5 B I T R e
3 Yy oA -HE BT RDA SUT I B T A R A 1ol
A1 RDA HEFF S mT il 5 HE AR S A AHDCOC R Ir A
HJEAR B XTI b 43 A 1 2 Bl S B R h 50.99% site 30
(Axisl =31.45% , Axis2 = 19.54%) , AR 2 WL T 521 i Yy 0 0s

PIFR oA 0 R B DTk, ARG R R LA 45
R (% 6), wZABH B (R* =0.675) Mk (R =
0.544) ) (R =0.520) 3 N8 & 5 9 Fh v 14 25000
A AF DG 3R B AR I 25 AH DG (P <0.001) , 68 )25 AR A 2
(BT R 18 B T, MR (R® = 0.421) 347 (R =
0.217) STk E AL, HAy MU A8 B (HOE Rk V%
MR ) R AR BRI 3 A AR

&6 ET RDAZEM7MHETFSE 1.5 2 HFHE

PSS

Table 6  Correlation between seven topographic factors
based on RDA model and the first and second sorting axes
WIFEF S T R? P
Topographic factors Axis 1 Axis 2

TR Altitude 0.251 -0.968 0.544  <0.001***
W Slope 0.597 -0.802 0.421 0.003* *
Wi Slope aspect 0.878 -0.478 0.520  <0.001* *
£ Slope position 0.819 0.573 0.217 0.030*
M Terrain -0.437 -0.900 0.121 0.137
FBFAJEE Canopy density 0.623 0.782 0.675  <0.001***
BRI 2 B FE -0.963 -0.268 0.007  0.920
Litter layer thickness

JirAT Y R F=1.52

P=0.002" "

Test of significance of all
canonical axes

* P<0.05; " * P<0.01.

RDAL1 (31.45%)

3 WS- E FH RDA X5 E
Fig.3 RDA double sequence diagram of species distribu-
tion and topographic factors

3 itigEgEie

3.1 BERES SR 2R

AR THEE N R S R, T
0 I R Sk 1 T AN 25 Bl 2828 AL M4 ( Sherman
et al., 2008; Carvalho et al., 2012; Ferenc et al.,
2014) . FRE R & WG T AR B Z AR
T LR ARSI BT R AR b B A A AT AR 3 2
(ITHE = 55,2004) o AWFFEH, REEIAN KARTE TR N
AR 262 MY, T ARFI R Z (5 B FPEL
) 71.4%) ,HEA (14.9%) FA(13.7%) FiZEIRZ
Foud B WO AR AR IR VE N 2 /N B B
INEEERPRE, DA R R RE A X 51
T 5 AT 1L b AR A A R — A G i E
G DI AT B AT S A, AR A KNS TR
UK ISR, RIS Y R Z R | TR
WMt 7 FE RS (O s %,
2004 ; 7 78 45, 2007 ; B K 55 4, 2012 1 I8 4F,
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2013) , 7 AJZ Shannon , Simpson 8 % # 75 , H L B
RTEARZSTEARZE >FAZ 0T L P FL A R R
TEBREVE , A Fh £ R I 3 TASWR o8 X, X
SRS RGO M AR £ R AR 1L
M JRAT G, Bk RUBE R, B 26 B O B, A= Wr e v
YR F B 5 IR # ( Magurran , 1988)

DEHAFREANTR TR REVE X IREE K 1 bRy A
A e e A FH AR K R FI AR SR 119 £ FC AR T (He
et al. ,2000;Zhang et al. ,2012;Chai et al. ,2016) , A<
/SN AN TR VNN ST IR A SR 1 v N =S 5 N Y E AN
F RS T KT T E R IR L TR
BAAR 10 S, HBCRE | Wy i W T AR A A8 AR o Fl 1 R
AHEVE AR LU B, TR A2 IEAIRE S 1 H i
B LI BHEIRA R IRBEVRIR DL AR AAOK - P H
JZ ST Bl SRR B TR b 0 TRUZ e TR (P E
18.24 m) ; 7691 E W A Il MR AR, — % 18 m LA
R BEATRB AR AR B 18 ~27
m (Jik i [E 552001 ) .
3.2 PRETPHEAS 8] o0 A b Jrg B ] SR

T RE B 20 A T A8/ RUBE b 32 2y ol A Ao ) 5
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e FEIRSNN T, ARG KB, ol SRR R
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X—E5 S5 H AR IS5 R — 2, e 2 A4
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PR [ A ) B e 0 2, X IR B RE SR B L,
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ZEXF RIS 5 S 2 R PRt B B R R, AR ST |
FH A I R 7 B Ah B8 7 3k A AT 5 Sl ML AL 5 42
BRI TS E A5 A 4 R
o HEA PSR

B BRI B A AR BRI 9 AN RE BRI, X
YERF P ZREE B R AR AR SO ST 25
B RS AR BEE h W Fp = & JEFR 2L o ZFEETR
RS T b 2 RERE R ST REIE N 2 Ry /N
T e L SR AR TR EE Ao, HJ0 B0 R [0 174 o [ S IR ¢
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